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LIGHT WEIGHT NOISE ABSORPTION SYSTEM 

BACKGROUND OF THE INVENTION 
[00001] In the increasing competitive vehicle market, vehicle 
5 manufacturers have strived to reduce the amount of noise transmitted into the passenger 
compartment from both the road and the engine powering the vehicle. The most common 
method of stopping this noise transmission is through the addition of high mass sound 
deadeners affixed to both the floor pan, and the fire wall separating the passenger 
compartment from the engine compartment. The historical problem with this strategy is 
10 that these noise dampeners add a significant amount of mass to the vehicle which reduces 
the average miles per gallon rating of the vehicle. 

[00002] The primary method of blocking noise transmission from the 

engine compartment into the passenger compartment is through the installation of an 
interior dash mat that is generally positioned between the instrument panel and the 
15 firewall of the vehicle. These dash mats have primarily been manufactured from a layer 
of urethane foam that is laminated to a heavy plastic or rubber barrier. The urethane foam 
abuts the firewall to absorb vibrational noise from the firewall. However, the heavy 
plastic or rubber barrier prevents most of the noise transmitted from the engine 
compartment from reaching the passenger compartment by blocking the transmission of 
20 sound. 

[00003] This type of interior dash mat has provided adequate noise 
reduction in the passenger compartment but has presented many drawbacks. First, this 
dash mat adds a significant amount of mass to the vehicle. Second, a dash mat typically 
covers the entire firewall and toe pan area of the floor plan. Due to the size and mass of 
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the dash mat, it is very difficult to install in an accurate location within the vehicle. The 
installation process has required various types of fastening devices including, weld studs, 
insertion fasteners, and clips. Occasionally, the dash mat is attached first to the 
instrument panel prior to installing the instrument panel into the vehicle, which has 
5 resulted in installation problems with the instrument panel. In an effort to reduce the 
mass of these interior dash mats, light weight materials have been undergoing 
development, but have not yet obtained wide scale acceptance in the automotive industry. 

[00004] One such low mass dash mat that has been experimented with is 
formed from a dual density cotton. A first layer cotton having a first density and a second 

10 layer of cotton having a second density is laminated using adhesives along with a third 
layer of an airflow film to prevent the flow of air through the dash mat is attached. 
Preventing the flow of air through the dual density cotton is required just to approach 
near the amount of noise reduction achieved by conventional dash mats. An alternative 
to cotton has also been attempted using a dual density polyester. In thus type of dash mat, 

15 a first layer of polyester having a first density and a second layer of polyester having a 
second density is laminated and an airflow film is also attached to prevent the flow of air 
through the dash mat. 

[00005] These new types of dash mats have proven to be lighter than 

conventional dash mats, and it is believed further mass savings can still be achieved. 

20 Additionally, it is believed that the noise reduction achieved by these new types of dash 
mats can still be improved upon. Therefore, it would be desirable to provide an interior 
dash mat providing still further mass savings while increasing the amount of noise 
reduction presently achieved. 
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SUMMARY OF THE INVENTION AND ADVANTAGES 



[00006] A noise absorption assembly includes a first layer of material and 

a second layer of material. The second layer of material has a greater density than the 
first layer of material. The first layer of material is formed from a fibrous polyester and 
5 a second layer of material is formed from a non-woven blend of polyester and rayon. 

[00007] The inventive noise absorption assembly provides noise absorption 
benefits not previously provided by prior art absorption assemblies. The use of a double 
layer of polyester/polyester rayon laminate provides even a lower mass absorption 
assembly than does the double density cotton assembHes of the prior art. Furthermore, 
10 the inventive assembly provides improved noise reduction over the dual density cotton 
absorption at even lower mass. A table showing a comparison between the random 
incidents sound absorption co-efficients and a frequency in hertz is represented in Figure 
1, which indicates the inventive assembly meets all of the noise reduction requirements 
set forth by OEM vehicle manufacturers. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00008] Other advantages of the present invention will be readily 
appreciated as the same, becomes better understood by reference to the following detailed 
description when considered in connection with the accompanying drawings wherein: 
20 [00009] Figure 1 shows a scatter graph of a sound absorption co-efficient 

relative to the frequency of noise as produced by the inventive assembly; 

[00010] Figure 2 is a partial cross-sectional view of the inventive 

assembly; and 

[00011] Figure 3 shows a perspective view of an inventive assembly 

25 configured as an interior dash mat. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[00012] Referring to the Figures, wherein like numerals indicate like or 

corresponding parts throughout the several views, a sectional view of a noise absorption 
5 assembly is generally shown at 10 in Figure 2. The noise absorption assembly is 
generally used to reduce the level of noise transmitted into a passenger compartment of 
a vehicle from either the road or the engine through a floor pan (not shown) or a firewall 
(not shown) respectively of a motor vehicle. A first layer of material 12 is formed from 
a fibrous polyester having a density of generally 49 grams per square foot. The first layer 

10 of material 12 is formed from a sheet or bun of polyester having a thickness of generally 
between 25 and 30 millimeters. The polyester component of the first layer of material 
12 preferably includes first and second polyester fibers. A first polyester fiber includes 
a melting point that is greater than the second polyester fiber, the purpose of which will 
be explained further below. A second layer of material 14 is laminated to the first layer 

15 of material 12 and is formed from a rayon and polyester blend. The second layer of 
material 14 has a greater arcal-mass than the first layer of material 12, which is generally 
between 90 and 1 10 grams per square meter. The second layer of material 14 includes an 
air flow resistivity of between generally 700 and 8(X) Rnm"^. The areal-mass of the second 
layer of material 14 is preferably between generally 0.08 kg/m^ and 0.17 kg/m^, and more 

20 preferably generally O.lkg/m^. The second layer of material is formed as a non-woven 
fabric to prevent or significantly reduce the amount of air flow capable of passing through 
the assembly 10. Therefore, the second layer of material 14 functions as an acoustical 
membrane to absorb noise transmitted into the passenger compartment. This differs from 
prior art barriers that utilize a plastic/rubber barrier to block the sound transmission into 

25 the passenger compartment at a significantly higher mass. 
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[00013] Preferably, a scrim 16 is adhered to the second layer of materia] 
to provide additional durability to the assembly 10. Alternatively, a scrim 16 may also 
be applied to the first layer of material 12 or only to the first layer of material 12. 

[00014] Referring now to Figure 3, the assembly 10 is shown as being 

5 formed into an interior dash mat 18. The dash mat 18 takes a 3 dimensional 
configuration to fit the contours of the firewall of the motor vehicle. Various apertures 
20 are cut into the dash mat 18 with either a water jet or piercing tool to provide access 
for various components passing through the fire wall from the engine compartment to the 
interior. In some instances, the thickness of the dash mat needs to be compressed due to 

10 the limited the packaging space available in the passenger compartment. In these areas 
such as indicated by element no. 22, the thickness of the first layer of material 12 is 
compressed from the original 20 to 30 millimeters thickness. This also provides rigidity 
to the dash mat 18. Furthermore, ribs 24 may also be formed into the dash mat 18 
providing additional rigidity where necessary. 

15 [00015] When forming the assembly 10 into a dash mat 18, a sheet of 

material comprising the first layer of material 12, a second layer of material 14 and a 
scrim 16 is heated to a temperature capable of melting the low melt temperature polyester 
fibers while not melting any of the other fibers in the assembly 10. Subsequent to heating 
the assembly 10 to this desired temperature, the sheet of material is thermoformed to the 

20 desired three-dimensional configuration. After the forming process, the assembly 10 is 
chilled so that the melted polyester fibers solidify holding the assembly 10 in the desired 
three-dimensional configuration and maintaining the first layer of material 12 in a desired 
loft. Furthermore, the melted polyester fibers also bond to the second layer of material 
and the scrim to form the laminate. Subsequent to molding, the apertures 20 and trim line 

25 of the assembly 10 is cut by either water jet or piercing to form the finished dash mat 18. 
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[00016] Due to the light weight of the finished dash mat 18, conventional 
fastening methods such as weld studs or push in fasteners are not necessary. Adhesive 
26 is applied at spaced locations around the dash mat 18 to adhere the dash mat 18 to the 
fire wall. This provides a simplified method of installing the dash mat 18 into the motor 
5 vehicle that is not available to heavier/conventional dash mats. 

[00017] A significant amount of testing has been conducted to verify the 
feasibility of using this assembly 10 in an automotive environment. This test data is 
included in Table 1. 

[00018] The invention has been described in an illustrative manner, and it 
10 is to be understood that the terminology which has been used is intended to be in the 
nature of words of description rather than of limitation. 

[00019] Obviously, many modifications and variations of the present 
invention are possible in light of the above teachings. It is, therefore, to be understood 
that within the scope of the appended claims, wherein reference numerals are merely for 
15 convenience and are not to be in any way limiting, the invention may be practiced 
otherwise than as specifically described. 
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CLAIMS 

What is claimed is: 

1. A noise absorption assembly, comprising a first layer of material and a 
second layer of material having a density greater than said first layer of material, and 

5 wherein said first layer of material comprises fibrous polyester and said second layer of 
material comprises a non-woven blend of polyester and rayon. 

2. An assembly as set forth in claim 1, wherein said first layer of material 
comprises a density of between generally 40 g/ft^ and 60 g/ft^. 

10 

3. An assembly as set forth in claim 1, wherein said second layer of material 
comprises a density of between generally 90 g/m^ and 1 lOg/m^. 

4. An assembly as set forth in claim 1, wherein said first layer comprises a 
15 blend of first and second polyester fibers. 

5. An assembly as set forth in claim 4, wherein said first polyester fiber 
comprises a lower melting temperature than said second polyester fiber. 

20 6. An assembly as set forth in claim 5, wherein said assembly is formable 

into a predetermined three dimensional configuration by melting said first polyester layer. 

7. An assembly as set forth in claim 5, wherein said first polyester layer 
adheres to said second layer of material thereby laminating said first layer of material to 
25 said second layer of material. 

7 
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8. An assembly as set forth in claim 1, wherein SJiid first layer of material 
comprises a generally imperforate barrier thereby reducing air flow through said 
assembly. 

5 

9. An assembly as set forth in claim 1, further including a scrim affixed to 
at lease one of said first layer of material and said second layer of material. 

10. An assembly as set forth in claim 9, further including contours formed 
10 into said first layer of material thereby providing strengthening features to said assembly. 
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ABSTRACT OF THE DISCLOSURE 
[00020] A noise absorption assembly includes a first layer of material and 

a second layer of material having a density greater than said first layer of material. The 
first layer of material is formed from fibrous polyester and the second layer of material 
5 is formed from a non-woven blend of polyester and rayon. 
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